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(54) CHIP RESISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
provide a chip fixed resistor which 
enables to prevent the wetting of a 
top face electrode layer with solder 
at the time of soldering, preventing 
the lift-off of a protective layer and a 
nickel plating layer, and which also 
enables to prevent the decline in 
weatherproof property caused by 
solder wetting. 

SOLUTION: A second top face 
electrode layer 16 is formed on the 
upper surface of a first top face 
electrode layer 14 at least on the 
downside of an interface between the 
plating layer 21 and the protective 
layer 20. The first top face electrode 
layer 14 contains 10 to 30% of 

palladium and is formed of a silver palladium-based thick film at a baking 
temperature of 800 to 900° C. The second top face electrode layer 1 6 is 
formed of a silver-based thick film at a low baking temperature of 500 to 
700° C. In an area where the first top face electrode layer 14 and a 




resistance layer 12 are connected, the first top face electrode 14 is formed 
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on the top face of the resistance layer 12. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] An insulating substrate, the 1st top-face electrode layer of the 
pair formed on this insulating substrate, and the resistive layer formed 
between the 1st top-face electrode layers of this pair, The protective 
layer formed so that this resistive layer might be covered, and the 
deposit which touches this protective layer, The chip resistor which is a 
chip resistor which ****, is the 2nd top-face electrode layer prepared in 
the top face of this 1st top-face electrode layer by carrying out a 
laminating, and is characterized by having this deposit and the 2nd 
top-face electrode layer prepared in the boundary location bottom of a 
protective layer at least. 

[Claim 2] An insulating substrate, the 1st top-face electrode layer of the 
pair formed on this insulating substrate, and the resistive layer formed 
between the 1st top-face electrode layers of this pair, By the protective 
layer formed so that this resistive layer might be covered, the side-face 
electrode layer which is the side face of this insulating substrate and was 
formed in the side face by the side of this 1st top-face electrode 
stratification at least, and the deposit formed so that this side-face 
electrode layer might be covered at least The chip resistor which is a 
chip resistor which has the deposit which touches this protective layer, is 
the 2nd top-face electrode layer prepared in the top face of this 1 st 
top-face electrode layer by carrying out a laminating, and is 
characterized by having this deposit and the 2nd top-face electrode layer 
prepared in the boundary location bottom of a protective layer at least. 
[Claim 3] The chip resistor according to claim 2 characterized by forming 
the above-mentioned side-face electrode layer, without performing a 
baking process. 

[Claim 4] The chip resistor according to claim 2 or 3 with which the 
above-mentioned side-face electrode layer is characterized by being a 
thin film. 

[Claim 5] The chip resistor according to claim 1 , 2, 3, or 4 characterized 
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by the 1st top-face electrode layer carrying out the laminating to the top 
face of a resistive layer in the connecting location of the 
above-mentioned 1 st top-face electrode layer and a resistive layer. 
[Claim 6] A chip resistor given in claim 1 characterized by preparing the 
above-mentioned 2nd top-face electrode layer in fields other than the 
field with which a resistive layer and the 1 st top-face electrode layer lap 
in the plane view of a chip resistor, 2, 3, 4, or 5. 
[Claim 7] A chip resistor given in claim 1 characterized by having 
covered all the covering fields that are covering fields whose 
above-mentioned 2nd top-face electrode layer is a predetermined field in 
the above-mentioned 1 st top-face electrode layer, and are fields other 
than the field which laps with this resistive layer in the plane view of a 
chip resistor, 2, 3, 4, 5, or 6. 

[Claim 8] The above-mentioned 2nd top-face electrode layer is a chip 
resistor given in claim 1 characterized by having covered all fields 
including the location of the boundary location bottom of this deposit in 
the above-mentioned 1 st top-face electrode layer, and a protective layer, 
2, 3, 4, 5, 6, or 7. 

[Claim 9] A chip resistor given in claim 1 to which the above-mentioned 
1st top-face electrode layer is characterized by being a silver palladium 
system thick film, 2, 3, 4, 5, 6, 7, or 8. 

[Claim 1 0] The chip resistor according to claim 9 characterized by the 
above-mentioned silver palladium system thick film being a silver 
palladium system thick film which contains palladium 10 to 30% by the 
weight ratio. 

[Claim 1 1] A chip resistor given in claim 1 characterized by for the 
above-mentioned 2nd top-face electrode layer being unable to get wet 
easily in solder, and forming it with the good material of plating 
attachment nature, 2, 3, 4, 5, 6, 7, 8, 9, or 10. 

[Claim 12] A chip resistor given in claim 1 to which the above-mentioned 
2nd top-face electrode layer is characterized by being a silver system 
thick film, 2, 3, 4, 5, 6, 7, 8, 9, 1 0, or 1 1 . 

[Claim 13] A chip resistor given in claim 1 characterized by the palladium 
content in the above-mentioned 2nd top-face electrode layer being 1 % or 
less in a weight ratio, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12. 
[Claim 14] A chip resistor given in claim 1 characterized by forming the 
above-mentioned 2nd top-face electrode layer with the material whose 
burning temperature is 500 degrees C - 700 degrees C, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, or 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a chip fixed resistor 

especially about a chip resistor. 

[0002] 

[Description of the Prior Art] The conventional chip fixed resistor Z has 
an insulating substrate 110, the resistor layer 112, the top-face electrode 
layer 114, the side-face electrode layer 118, the protective layer 120, and 
the deposit 121 , as shown in drawing 8 . Here, this deposit 121 has the 
nickel-plating layer 122 and the solder deposit 124. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional 
chip fixed resistor Z, if a clearance is formed in the boundary part of a 
deposit 121 and a protective layer 120 at the time of soldering and solder 
invades from this clearance, the top-face electrode layer 1 14 will carry 
out solder ****, when this symptom is accelerated, as shown in drawing 9 
, the solder which invaded will push up a protective layer 1 20, and a 
protective layer 120 will exfoliate. Moreover, exfoliation will occur 
similarly about the nickel-plating layer 122. When a protective layer 120 
and the nickel-plating layer 122 exfoliated, the weatherability of a chip 
resistor fell remarkably and there was risk of a chip resistor resulting in 
failure. In addition, in drawing 9 , 126 is the fillet formed with solder and 
1 28 shows a land. 

[0004] Especially the above-mentioned trouble has been actualized from 
the following points. That is, if the material of a protective layer 1 20 is 
being changed into resin by the reasons of highly-precise-izing of a 
resistor, the formation of lead loess, energy saving, etc. and does so 
from glass according to them in recent years, when the adhesion 
reinforcement of a protective layer 1 20 falls and the reinforcement of 
protective layer 120 the very thing falls, a protective layer 120 will 
become easier to exfoliate. 
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[0005] Moreover, if this lead free-lancer's solder is used, thereby, the 
heat stress of an about [ each part of protective layer 1 20 grade ] will 
become strong, and the top-face electrode layer 1 14 will become easy 
for the temperature at the time of soldering to become high, and to get 
wet with solder, although a lead free-lancer's solder is being used in 
recent years. 

[0006] Moreover, although the silver system thick film or the silver 
palladium system thick film was used for the top-face electrode layer 114 
from the former, degradation of the property by diffusion of the silver to 
the inside of the resistor layer 112 poses a problem by micrifying of a 
chip size, and it came to use the silver palladium system thick film of 
about 10 - 30% of palladium content which was [ silver diffusion ] 
lifting-hard and carried out it as the cure. Therefore, conversely, silver 
oxidation will be controlled in the front face of a silver palladium system 
thick film by the increment in palladium content, consequently solder **** 
in the top-face electrode layer 114 becomes easy to generate the 
top-face electrode layer 114. 

[0007] Then, this invention can prevent solder **** of a top-face electrode 
layer at the time of soldering, can prevent exfoliation of a protective layer 
and a nickel-plating layer, and aims at offering the chip fixed resistor 
which can avoid the weatherproof fall resulting from solder ****. 
[0008] 

[Means for Solving the Problem] It is created in order that this invention 
may solve the above-mentioned trouble. To the 1st An insulating 
substrate, the 1st top-face electrode layer of the pair formed on this 
insulating substrate, and the resistive layer formed between the 1st 
top-face electrode layers of this pair, The protective layer formed so that 
this resistive layer might be covered, and the deposit which touches this 
protective layer, It is the chip resistor which ****, and it is the 2nd 
top-face electrode layer prepared in the top face of this 1st top-face 
electrode layer by carrying out a laminating, and is characterized by 
having at least this deposit and the 2nd top-face electrode layer 
prepared in the boundary location bottom of a protective layer. 
[0009] In the chip resistor of this 1st configuration, since the 
above-mentioned 2nd top-face electrode layer is prepared, a clearance 
is formed in the boundary location of a protective layer and a deposit at 
the time of soldering, and even if it is the case where solder permeates 
from this clearance, it can prevent that the 1 st top-face electrode layer 
gets wet in direct solder. Furthermore, the exfoliation of a protective layer 
and the exfoliation of a deposit by solder **** of this 1 st top-face 
electrode layer accelerating can be prevented. In addition, it is good 
about the deposit in this 1st configuration also as "a deposit which is a 
deposit which touches this protective layer and was prepared in some [ 
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at least ] upper parts of this 1st top-face electrode layer." 
[0010] Moreover, the 1st top-face electrode layer of the pair prepared on 
the insulating substrate and this insulating substrate the 2nd, The 
resistive layer formed between the 1st top-face electrode layers of this 
pair, and the protective layer formed so that this resistive layer might be 
covered, At least by the side-face electrode layer formed in the end face 
by the side of this top-face electrode stratification of this insulating 
substrate, and the deposit formed so that this side-face electrode layer 
might be covered at least It is characterized by having the 2nd top-face 
electrode layer which is the chip resistor which has the deposit which 
touches this protective layer, is the 2nd top-face electrode layer prepared 
in the top face of this 1 st top-face electrode layer by carrying out a 
laminating, and was prepared in the boundary location bottom of this 
deposit and a protective layer at least. 
[001 1] In the chip resistor of this 2nd configuration, since the 
above-mentioned 2nd top-face electrode layer is prepared, a clearance 
is formed in the boundary location of a protective layer and a deposit at 
the time of soldering, and even if it is the case where solder permeates 
from this clearance, it can prevent that the 1 st top-face electrode layer 
gets wet in direct solder. Furthermore, the exfoliation of a protective layer 
and the exfoliation of a deposit by solder **** of this 1 st top-face 
electrode layer accelerating can be prevented. 
[001 2] Moreover, in the 2nd configuration of the above, the 
above-mentioned side-face electrode layer is characterized by being 
formed without performing a baking process the 3rd. Since a side-face 
electrode layer is not calcinated by this even when forming a side-face 
electrode layer after the protection stratification in manufacture of a chip 
resistor, resin can be used for a protective layer. Moreover, after that, 
when adjusting the resistance of a resistive layer after the 2nd top-face 
electrode stratification, since neither a protective layer nor a side-face 
electrode layer is calcinated, a resistance value change can be 
prevented. 

[0013] Moreover, in the 2nd or 3rd configuration of the above, the 
above-mentioned side-face electrode layer is characterized by being a 
thin film the 4th. Thereby, the adhesion of the 2nd top-face electrode 
layer formed with the silver system thick film of low-temperature baking 
and this side-face electrode layer can be improved. 
[0014] Moreover, in one from the above 1st to the 4th of configurations, it 
is characterized by the 1 st top-face electrode layer carrying out the 
laminating to the top face of a resistive layer the 5th in the connecting 
location of the above-mentioned 1 st top-face electrode layer and a 
resistive layer. Therefore, when distance from the end face (that is, 
location in which the 2nd top-face electrode layer is formed) of a 
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protective layer to the exposure location (end face by the side of the 
resistive layer of the 1 st top-face electrode layer) of a resistive layer can 
be lengthened and the 2nd top-face electrode layer is formed by piling 
up the 1 st top-face electrode layer on a resistive layer, this 2nd top-face 
electrode layer can be prevented from contacting a resistive layer. 
Moreover, long resistive layer effective length can be taken, securing the 
effective length of a required top-face electrode layer, and the overlap 
length of a top-face electrode layer and a resistive layer. 
[0015] Moreover, in one from the above 1st to the 5th of configurations, 
the above-mentioned 2nd top-face electrode layer is characterized by 
being prepared in fields other than the field with which a resistive layer 
and the 1st top-face electrode layer lap in the plane view of a chip 
resistor the 6th. The 2nd top-face electrode layer can be prevented from 
contacting a resistive layer by this. 

[0016] Moreover, in one from the above 1st to the 6th of configurations, 
the above-mentioned 2nd top-face electrode layer is the covering field 
which is a predetermined field in the above-mentioned 1st top-face 
electrode layer, and is characterized by having covered all the covering 
fields that are fields other than the field which laps with this resistive 
layer in the plane view of a chip resistor the 7th. Thereby, while making it 
the 2nd top-face electrode layer not contact a resistive layer, solder **** 
of the 1st top-face electrode layer can be prevented enough. 
[0017] Moreover, in one from the above 1st to the 7th of configurations, 
the above-mentioned 2nd top-face electrode layer is characterized by 
having covered all fields including the location of the boundary location 
bottom of this deposit in the above-mentioned 1 st top-face electrode 
layer, and a protective layer the 8th. Therefore, solder **** of the 1st 
top-face electrode layer can be prevented enough. 
[0018] Moreover, in one from the above 1st to the 8th of configurations, 
the above-mentioned 1 st top-face electrode layer is characterized by 
being a silver palladium system thick film the 9th. Moreover, in the 9th 
configuration of the above, the above-mentioned silver palladium system 
thick film is characterized by being the silver palladium system thick film 
which contains palladium 10 to 30% by the weight ratio the 10th. 
Therefore, according to these 9th and 10th configurations, diffusion of 
the silver to a resistive layer can be suppressed and expansion of the 
change in resistance and the change in resistance by temperature by 
silver being spread and degradation of electrical characteristics, such as 
the overload characteristic, can be suppressed. 

[0019] Moreover, in one from the above 1st to the 10th of configurations, 
the above-mentioned 2nd top-face electrode layer cannot get wet easily 
in solder, and it is characterized by being formed with the good material 
of plating attachment nature the 1 1th. Therefore, since the 2nd top-face 
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electrode layer is formed with the material which cannot be easily damp 
in solder, a clearance is formed in the boundary location of a protective 
layer and a deposit at the time of soldering, and even if it is the case 
where solder permeates from this clearance, it can prevent that the 1 st 
top-face electrode layer gets wet in direct solder. Furthermore, the 
exfoliation of a protective layer and the exfoliation of a deposit by solder 
**** of this 1st top-face electrode layer accelerating can be prevented. 
Moreover, since the 2nd top-face electrode layer is formed with the good 
material of plating attachment nature, it becomes possible [ making 
adhesion with a deposit high ]. 

[0020] Moreover, in one from the above 1st to the 1 1th of configurations, 
the above-mentioned 2nd top-face electrode layer is characterized by 
being a silver system thick film the 12th. Therefore, plating attachment 
nature can be made high, and since it is not the thick film of a silver 
palladium system, it is hard to get wet in solder, and exfoliation of a 
protective layer etc. can be prevented. 

[0021] Moreover, in one from the above 1st to the 12th of configurations, 
it is characterized by the palladium content in the above-mentioned 2nd 
top-face electrode layer being 1% or less in a weight ratio the 13th. 
Therefore, since the 2nd top-face electrode layer has few palladium 
contents, it cannot get wet easily in solder and can prevent exfoliation of 
a protective layer etc. 

[0022] Moreover, in one from the above 1st to the 13th of configurations, 
the above-mentioned 2nd top-face electrode layer is characterized by 
being formed with the material whose burning temperature is 500 
degrees C - 700 degrees C the 14th. Since this 2nd top-face electrode 
layer is low-temperature baking, it will contain a glass component, cannot 
get wet easily in solder, and can prevent exfoliation of a protective layer 
etc. 
[0023] 

[Embodiment of the Invention] The 1st example as a gestalt of operation 
of this invention is explained using a drawing. The chip fixed resistor 
(chip resistor) A1 of this example has an insulating substrate 10, the 
resistor layer (resistive layer) 1 2, the 1 st top-face electrode layer 1 4, the 
2nd top-face electrode layer 16, the side-face electrode layer 18, the 
protective layer 20, and the deposit 21 , as shown in drawing 1 . A 
deposit 21 consists of a nickel-plating layer 22 and a solder deposit 24. 
[0024] Here, when it explains in more detail about the above-mentioned 
chip fixed resistor A1 , the above-mentioned insulating substrate 1 0 is the 
insulator formed with the alumina of about 96% of content. This 
insulating substrate 10 is presenting the rectangular parallelepiped 
configuration, and if plane view is carried out, it is presenting the 
abbreviation rectangle configuration. This insulating substrate 10 is used 
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as a basic member of the above-mentioned chip fixed resistor A1 . 
[0025] The above-mentioned resistor layer 1 2 is arranged near the 
center section of the insulating-substrate 1 0 above-mentioned top face, 
as shown in drawing 1 . This resistor layer 1 2 is a ruthenium oxide 
system thick film. This resistor layer 12 is a functional device which bears 
electrical characteristics as the above-mentioned chip fixed resistor A1 . 
[0026] As shown in drawing 1 , pair formation of the above-mentioned 
1st top-face electrode layer 14 is carried out so that it may connect with 
the both ends of the longitudinal direction of the above-mentioned 
resistor layer 12. That is, this 1st top-face electrode layer 14 and the 
resistor layer 1 2 are arranged so that this a part of 1 st top-face electrode 
layer 14 may **** on some the top face of this resistor layer 12. That is, in 
the connecting location of the 1st top-face electrode layer 14 and the 
resistor layer 12, the 1st top-face electrode layer 14 is carrying out the 
laminating to the top face of the resistor layer 1 2. That is, in the overlap 
part which the 1st top-face electrode layer 14 and the resistor layer 12 
overlap, the 1st top-face electrode layer 14 is carrying out the laminating 
to the top face of the resistor layer 12. This 1st top-face electrode layer 
14 carries out content of the palladium 10 to 30% (weight ratio), and is 
formed with the silver palladium system thick film with a burning 
temperature of 800-900 degrees C. 

[0027] Moreover, as shown in drawing 1 , the above-mentioned 2nd 
top-face electrode layer 1 6 is the top face of the above-mentioned 1 st 
top-face electrode layer 14, and is arranged in the location which does 
not contact in the above-mentioned resistor layer 1 2. This 2nd top-face 
electrode layer 16 that is, in the longitudinal direction of X, i.e., direction, 
(refer to drawing 1 and drawing 2 ) of an insulating substrate 1 0 It is 
prepared even before the edge by the side of the resistor layer 1 2 from 
the edge by the side of the side-face electrode layer 1 8 of the 1 st 
top-face electrode layer 14, and is formed in the direction of a short hand 
of Y, i.e., direction, (refer to drawing 2 ) of an insulating substrate 10 in 
the condition of covering the whole 1st top-face electrode layer 14, and 
overflowing this 1st top-face electrode layer 14. 

[0028] In addition, this 2nd top-face electrode layer 16 is formed so that 
the 2nd top-face electrode layer 1 6 may be located in the boundary 
location bottom of a deposit 21 and a protective layer 12. That is, at 
least, it is the boundary location bottom of a deposit 21 and a protective 
layer 12, and this 2nd top-face electrode layer 16 is formed in the top 
location of the 1st top-face electrode layer 14. On the 2nd top-face 
electrode layer 1 6, the laminating especially of both the parts of the 
predetermined range of a deposit 21 and the deposit 21 which touches 
the boundary location of a protective layer 20 and parts of the 
predetermined range of the protective layer 20 which touches this 
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boundary location was carried out, and they have touched. 
[0029] Moreover, the above-mentioned 2nd top-face electrode layer 1 6 
sets to the plane view of a chip resistor A1 . Are prepared in fields other 
than the field with which a resistive layer 12 and the 1st top-face 
electrode layer 14 lap, and especially, are the covering field whose 
above-mentioned 2nd top-face electrode layer 16 is a predetermined 
field in the above-mentioned 1st top-face electrode layer 14, and it sets 
to the plane view of a chip resistor. It can be said that all the covering 
fields that are fields other than the field which laps with this resistive 
layer 12 are covered. Here, the field with which a resistive layer 12 and 
the 1 st top-face electrode layer 1 4 lap is a part with which hatching of the 
slant which shows the resistor layer 12, and hatching of the longitudinal 
direction which shows the 1st top-face electrode layer 14 lap in drawing 
2 . Moreover, it can be said that the above-mentioned 2nd top-face 
electrode layer 1 6 has covered all fields including the location of the 
boundary location bottom of this deposit 21 in the above-mentioned 1st 
top-face electrode layer 14, and a protective layer 20. 
[0030] In addition, as shown in drawing 1 , the upper limit location of this 
2nd top-face electrode layer 1 6 is formed so that it may become the 
same as the upper limit location of the part which carried out the 
laminating to the resistor layer 12 in the 1st top-face electrode layer 14. 
That is, although it is in the condition of having been ridden on the 
resistor layer 1 2 since the laminating of the edge by the side of the 
resistor layer 1 2 of the 1 st top-face electrode layer 1 4 is carried out on 
the resistor layer 1 2, the 2nd top-face electrode layer 1 6 is formed in the 
location where the top-face side of this 1 st top-face electrode layer 1 4 
became depressed. Thereby, when the 2nd top-face electrode layer 16 
and the 1 st top-face electrode layer 1 4 are caught with one top-face 
electrode layer, the upper limit of this top-face electrode layer is a plane. 
[0031] Moreover, this 2nd top-face electrode layer 16 is formed with the 
silver system thick film of low-temperature baking, i.e., 
500-700-degree-C baking. That is, since it has 10 - 20% (weight ratio) of 
glass component since this 2nd top-face electrode layer 16 is the silver 
system thick film of low-temperature baking, and it does not contain most 
palladium, it has the property of being hard to get wet in solder. 
Moreover, since it is a silver system thick film, it can be said that plating 
attachment nature is good. 

[0032] In addition, drawing 2 is drawing showing arrangement of each 
part at the time of checking a chip resistor A1 by looking from the upper 
part, and when it carries out plane view about the resistor layer 1 2, the 
1st top-face electrode layer 14, the 2nd top-face electrode layer 16, and 
a protective layer 20, it illustrates the profile of the maximum outline. In 
fact, it hides and is similarly expressed as each part including the 
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member which is not visible. In addition, this point is the same also about 
drawing 6 . 

[0033] Moreover, as shown in drawing 1 , pair formation is carried out to 
the both ends of the longitudinal direction (the direction of X) of the 
above-mentioned insulating substrate 10, and the above-mentioned 
side-face electrode layer 1 8 is formed in the abbreviation U shape so 
that a top face, a side face, and a base may be covered. That is, this 
side-face electrode layer 1 8 has covered a part of a part of 
above-mentioned 2nd top-face electrode layer 1 6, side face of an 
insulating substrate 10, and inferior surface of tongue of an insulating 
substrate 10. This side-face electrode layer 18 is formed using film 
methods, such as vacuum evaporationo and sputtering. That is, this 
side-face electrode layer 18 is formed in the thin film, and is formed with 
the alloy of base metal, such as Nichrome (NiCr) and copper nickel 
(CuNi). In addition, this side-face electrode layer 18 may be formed with 
a silver system thick film or the silver system resin thickness film. 
[0034] Next, as shown in drawing 1 , the above-mentioned protective 
layer 20 is arranged so that the top face of the above-mentioned resistor 
layer 12 may be covered. Namely, as shown in drawing 2 , it is formed in 
the direction of Y like the width of face of this insulating substrate 1 0, and 
if the arrangement location of this protective layer 20 is explained in 
more detail, it is further arranged in the direction of X so that a part of 
2nd top-face electrode layer 1 6 of the Norikazu pair when formed in both 
ends may be covered. This protective layer 20 is formed with way lead 
silicate glass or resin (epoxy, a phenol, silicon, etc.). 
[0035] Next, the deposit 21 has the nickel-plating layer 22 and the solder 
deposit 24. Here, the nickel-plating layer 22 is arranged by the thickness 
of abbreviation homogeneity so that the edge of the above-mentioned 
protective layer 20 may be contacted by electroplating and the 
above-mentioned 2nd top-face electrode layer 1 6 and the side-face 
electrode layer 18 may be covered. This nickel-plating layer 22 is formed 
in nickel plating, and it is formed in order to prevent solder ****** of the 
internal electrode of the above-mentioned 2nd top-face electrode layer 
16 and side-face electrode layer 18 grade. In addition, as for this 
nickel-plating layer 22, coppering may be used besides nickel plating. 
[0036] The above-mentioned solder deposit 24 is arranged by the 
thickness of abbreviation homogeneity so that the top face of the 
above-mentioned deposit 22 may be covered using an electroplating 
method. This solder deposit 24 is formed with solder, and it is formed in 
order to perform soldering to the wiring substrate of the 
above-mentioned chip fixed resistor A1 good. In addition, as for this 
solder deposit 24, tin may be used in addition to solder. 
[0037] In addition, although the 2nd top-face electrode layer 16 is formed 
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on the occasion of manufacture of the chip fixed resistor A1 after forming 
the 1 st top-face electrode layer 1 4, formation of this 2nd top-face 
electrode layer 1 6 is performed before formation of a protective layer 20. 
Moreover, the side-face electrode layer 1 8 is formed after formation of a 
protective layer 20. In this case, the side-face electrode layer 18 is 
formed using film methods, such as vacuum evaporation© and 
sputtering. 

[0038] Here, the busy condition of the chip fixed resistor A1 of the 1st 
example is explained. The chip fixed resistor A1 is made to fix to a wiring 
substrate using solder. At this time, the solder deposit 24 of the chip 
fixed resistor A1 is welded to the solder for immobilization, and forms a 
fillet (illustration abbreviation). Then, a protective layer 20 may carry out 
contraction expansion with the heat in the case of soldering rarely, and 
may deform. Here, when it has deformed with the heat at the time of a 
protective layer 20 being soldering, a clearance is formed between a 
protective layer 20 and the nickel-plating layer 22. Then, solder may 
infiltrate into this clearance. If solder infiltrates into the aforementioned 
clearance, it will flow down to the top face of the 2nd top-face electrode 
layer 1 6. Here, since solder and the 2nd top-face electrode layer 1 6 do 
not have compatibility, the 2nd top-face electrode layer 1 6 does not start 
solder ****. That is, the solder which reached on the 2nd top-face 
electrode layer 1 6 piles up on that occasion, without spreading on the 
2nd top-face electrode layer 1 6 more than it, and is solidified soon. 
[0039] Since the 2nd top-face electrode layer 16 formed in the boundary 
location bottom of a protective layer 20 and a deposit 22 with the silver 
system thick film of low-temperature baking which has a glass 
component is arranged according to the chip fixed resistor A1 of the 1 st 
example A clearance is formed in the boundary location of a protective 
layer 20 and a deposit 22 at the time of soldering, and even if it is the 
case where solder permeates from this clearance, it can prevent that the 
1st top-face electrode layer 14 gets wet in direct solder. Moreover, the 
exfoliation of a protective layer 20 and the exfoliation of the nickel-plating 
layer 22 by solder **** of this 1 st top-face electrode layer 1 4 accelerating 
can be prevented. 

[0040] Moreover, in the connecting location of the 1 st top-face electrode 
layer 1 4 and the resistor layer 1 2, since the resistor layer 1 2 is arranged 
by the lower layer from the 1 st top-face electrode layer 1 4 that is, when 
the 1st top-face electrode layer 14 is carrying out the laminating to the 
top face of the resistor layer 1 2, it can arrange, without contacting the 
2nd top-face electrode layer 1 6 in the resistor layer 1 2. That is, by piling 
up the 1 st top-face electrode layer 1 4 on the resistor layer 1 2 Distance 
alpha (refer to drawing 1 ) from the end face (that is, location in which the 
2nd top-face electrode layer 1 6 is formed) of a protective layer 1 20 to the 
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exposure location (end face by the side of the resistor layer 1 2 of the 1 st 
top-face electrode layer 14) of the resistor layer 12 can be lengthened. 
When the 2nd top-face electrode layer 16 is formed, this 2nd top-face 
electrode layer 16 can be prevented from contacting the resistor layer 
12. That is, since the 2nd top-face electrode layer 16 is a silver system 
thick film and it has the problem that silver diffusion takes place and the 
resistor layer 12 deteriorates when the resistor layer 12 is contacted, as 
for the 2nd top-face electrode layer 16, it is desirable to make it not 
contact the resistor layer 1 2 if possible. 

[0041] Moreover, in the connecting location of the 1st top-face electrode 
layer 14 and the resistor layer 12, when the 1st top-face electrode layer 
14 is carrying out the laminating to the top face of the resistor layer 12, 
the following effectiveness can be acquired. That is, the above area is 
needed to some extent from a top-face electrode layer contacting the 
probe for resistance measurement at the time of trimming in a top-face 
electrode layer. That is, the above electrode layer effective length is 
needed to some extent. Moreover, in order to secure the electrical 
installation of a resistor layer and a top-face electrode layer, the above 
overlap length is required to some extent. Then, the resistive layer 
effective length who determines the electrical order of a resistor 
becomes like drawing 3 (a), when the top face of the 1st top-face 
electrode layer 14 is made to carry out the laminating of the resistor layer 
12. On the other hand, since overlap length can be included in electrode 
layer effective length in the connecting location of the 1st top-face 
electrode layer 1 4 and the resistor layer 1 2 as shown in drawing 3 (b) 
when the 1st top-face electrode layer 14 is carrying out the laminating to 
the top face of the resistor layer 1 2, it becomes possible to take long 
resistive layer effective length. 

[0042] Moreover, since it has 1 0 - 20% (weight ratio) of glass component 
since the above-mentioned 2nd top-face electrode layer 1 6 is the silver 
system thick film of low-temperature baking, and it does not contain most 
palladium, it has the property of being hard to get wet in solder. 
Therefore, when solder **** of the 2nd top-face electrode layer 1 6 
accelerates, exfoliation of protective layer 20 grade does not occur. 
[0043] Moreover, since the above-mentioned 1st top-face electrode layer 
14 is formed with the silver palladium system thick film which contains 
palladium 10 to 30%, it can suppress diffusion of the silver to the resistor 
layer 20, and can suppress expansion of the change in resistance and 
the change in resistance by temperature by silver being spread, and 
degradation of electrical characteristics, such as the overload 
characteristic. 

[0044] Moreover, in case thickness of the whole top-face electrode layer 
can be thickened and a protective layer 20 is printed and formed by 
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making a top-face electrode layer two-layer [ of the 1 st top-face electrode 
layer 1 4 and the 2nd top-face electrode layer 16], it can prevent that the 
paste for protective layers flags and spreads on a top-face electrode 
layer. 

[0045] Moreover, since the 2nd top-face electrode layer 1 6 is after 
formation of the 1st top-face electrode layer 14, it is calcinated before 
formation of a protective layer 20 and the side-face electrode layer 1 8 is 
further formed using film methods, such as vacuum evaporationo and 
sputtering, a protective layer 20 can be formed with resin system thick 
films, such as an epoxy resin. Namely, since it becomes unnecessary to 
calcinate a protective layer 20 by forming by resin, the change in 
resistance by baking of the side-face electrode layer 1 8 and a protective 
layer 20 can be reduced, consequently few chip fixed resistors of 
resistance tolerance can be manufactured with the sufficient yield. 
Furthermore, since the glass member containing lead is not used for a 
protective layer 20, an environment can be considered. Furthermore, 
since a baking process can be skipped in formation of the side-face 
electrode layer 18 and a protective layer 20, a manufacturing cost can be 
reduced. 

[0046] Moreover, the above-mentioned 2nd top-face electrode layer 1 6 is 
formed with the silver system thick film of low-temperature baking, and 
since the side-face electrode layer 18 is formed with the thin film, it 
becomes possible [ raising the adhesion of the 2nd top-face electrode 
layer 16 and the side-face electrode layer 18 ]. That is, rather than the 
silver system of elevated-temperature (800-900 degrees C) baking, or a 
silver palladium system thick film, since the side-face electrode layer of a 
thin film has the silver system of low-temperature (500-700 degrees C) 
baking, or good adhesion with a silver palladium system thick film, it can 
make high adhesion of the 2nd top-face electrode layer 1 6 and the 
side-face electrode layer 1 8. That is, while the silver system of 
elevated-temperature baking or a silver palladium system thick film is 
precise on a baking front face, surface area is large since the silver 
system of low-temperature baking or a silver palladium system thick film 
has the porous front face although there is little surface area, and a 
touch area with a thin film is large, since the direction of versatility [ 
internal stress / of a thin film ] works, adhesion becomes good. 
[0047] Next, the application of the chip fixed resistor of the 1st example 
of the above is explained. Although the chip fixed resistor A2 shown in 
drawing 4 (a) is the same configuration as the above-mentioned chip 
fixed resistor A1 , the arrangement fields of the 2nd top-face electrode 
layer 16 differ. That is, in the chip fixed resistor A2, the 2nd top-face 
electrode layer 1 6 is formed only in the boundary location bottom of a 
protective layer 20 and a deposit 22, and, in the 2nd top-face electrode 
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layer 1 6, the side-face electrode layer 1 8 does not contact, and the 2nd 
top-face electrode layer 1 6 has not reached the location where it has 
been ridden on the resistor layer 1 2 by the 1 st top-face electrode layer 
14. Thereby, the laminating of the side-face electrode layer 18 is carried 
out to the top face of the 1st top-face electrode layer 14. 
[0048] Moreover, although chip fixed resistor A3 shown in drawing 4 (b) 
is the same configuration as the above-mentioned chip fixed resistor A2, 
it differs in that the edge of the outside of the 2nd top-face electrode 
layer 1 6 is in contact with the side-face electrode layer 1 8. 
[0049] Moreover, although chip fixed resistor A4 shown in drawing 4 (c) 
is the same configuration as the above-mentioned chip fixed resistor A1 , 
the edge inside the 2nd top-face electrode layer 16, i.e., the edge by the 
side of the resistor layer 12, has not reached the location where it has 
been ridden on the resistor layer 1 2 by the 1 st top-face electrode layer 
14. 

[0050] Thus, also in the above-mentioned chip fixed resistor A2 - A4, the 
same effectiveness as the above-mentioned chip fixed resistor A1 can 
be acquired. Since the 2nd top-face electrode layer 16 is especially 
arranged in the boundary location bottom of a protective layer 20 and a 
deposit 22, a clearance is formed in the boundary location of a protective 
layer 20 and a deposit 22 at the time of soldering, and even if it is the 
case where solder permeates from this clearance, it can prevent that the 
1st top-face electrode layer 14 gets wet in direct solder. Moreover, in the 
chip fixed resistor A2 and A3, since the side-face electrode layer 1 8 has 
not carried out a laminating to the 2nd top-face electrode layer 16, the 
height of the edge of the direction of X in a chip fixed resistor can be 
made low. 

[0051] Next, the chip fixed resistor of the 2nd example is explained using 
a drawing. The points the 1st top-face electrode layer 14 is carrying out [ 
points ] the laminating to the inferior surface of tongue of the resistor 
layer 12 differ to the 1st top-face electrode layer 14 carrying out the 
laminating of the chip fixed resistor of this 2nd example to the top face of 
the resistor layer 12 in the chip fixed resistor of the 1st example of the 
above in the connecting location of the 1st top-face electrode layer 14 
and the resistor layer 1 2. 

[0052] First, if the chip fixed resistor B1 is explained, the chip fixed 
resistor (chip resistor) B1 has an insulating substrate 1 0, the resistor 
layer 12, the 1st top-face electrode layer 14, the 2nd top-face electrode 
layer 16, the side-face electrode layer 18, the protective layer 20, and the 
deposit 21 , as shown in drawing 5 . A deposit 21 consists of a 
nickel-plating layer 22 and a solder deposit 24. 

[0053] Here, when it explains in more detail about the above-mentioned 
chip fixed resistor B1 , the above-mentioned insulating substrate 10 is the 
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insulator formed with the alumina of about 96% of content. This 
insulating substrate 10 is presenting the rectangular parallelepiped 
configuration, and if plane view is carried out, it is presenting the 
abbreviation rectangle configuration. This insulating substrate 10 is used 
as a basic member of the above-mentioned chip fixed resistor B1 . 
[0054] The above-mentioned resistor layer 1 2 is arranged near the 
center section of the insulating-substrate 10 above-mentioned top face, 
as shown in drawing 5 . This resistor layer 1 2 is a ruthenium oxide 
system thick film. This resistor layer 1 2 is a functional device which bears 
electrical characteristics as the above-mentioned chip fixed resistor B1 . 
[0055] As shown in drawing 5 , pair formation of the above-mentioned 
1st top-face electrode layer 14 is carried out so that it may connect with 
the both ends of the longitudinal direction of the above-mentioned 
resistor layer 12. That is, this 1st top-face electrode layer 14 and the 
resistor layer 1 2 are arranged so that this a part of 1 st top-face electrode 
layer 1 4 may **** on the inferior surface of tongue of this resistor layer 
12. That is, in the connecting location of the 1st top-face electrode layer 
14 and the resistor layer 12, the resistor layer 12 is carrying out the 
laminating to the top face of the 1st top-face electrode layer 14. This 1st 
top-face electrode layer 14 carries out content of the palladium 10 to 
30% (weight ratio), and is formed with the silver palladium system thick 
film with a burning temperature of 800-900 degrees C. 
[0056] Moreover, as shown in drawing 5 , the above-mentioned 2nd 
top-face electrode layer 1 6 is the top face of the above-mentioned 1 st 
top-face electrode layer 14, and is arranged in the location which does 
not contact in the above-mentioned resistor layer 12. That is, this 2nd 
top-face electrode layer 1 6 is formed even before the edge by the side of 
the resistor layer 1 2 from the edge by the side of the side-face electrode 
layer 18 of the 1st top-face electrode layer 14 in the longitudinal direction 
of X, i.e., direction, (refer to drawing 5 ) of an insulating substrate 10, and 
the edge by the side of the resistor layer 1 2 of the 2nd top-face electrode 
layer 1 6 is not in contact with the resistor layer 1 2. Moreover, it is formed 
in the direction of a short hand of Y, i.e., direction, (refer to drawing 6 ) of 
an insulating substrate 10 in the condition of covering the whole 1st 
top-face electrode layer 1 4, and overflowing this 1 st top-face electrode 
layer 14. In addition, this 2nd top-face electrode layer 16 is formed so 
that the 2nd top-face electrode layer 1 6 may be located in the boundary 
location bottom of a deposit 21 and a protective layer 12. That is, at 
least, it is the boundary location bottom of a deposit 21 and a protective 
layer 12, and this 2nd top-face electrode layer 16 is formed in the top 
location of the 1 st top-face electrode layer 1 4. 

[0057] Moreover, this 2nd top-face electrode layer 16 is formed with the 
silver system thick film of low-temperature baking, i.e., 
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500-700-degree-C baking. That is, since it has 10 - 20% (weight ratio) of 
glass component since this 2nd top-face electrode layer 1 6 is the silver 
system thick film of low-temperature baking, and it does not contain most 
palladium, it has the property of being hard to get wet in solder. 
Moreover, since it is a silver system thick film, it can be said that plating 
attachment nature is good. 

[0058] Moreover, as shown in drawing 5 , pair formation is carried out to 
the both ends of the longitudinal direction (the direction of X) of the 
above-mentioned insulating substrate 1 0, and the above-mentioned 
side-face electrode layer 1 8 is formed in the abbreviation U shape so 
that a top face, a side face, and a base may be covered. This side-face 
electrode layer 1 8 is formed using film methods, such as vacuum 
evaporation© and sputtering. That is, this side-face electrode layer 18 is 
formed in the thin film, and is formed with the alloy of base metal, such 
as Nichrome (NiCr) and copper nickel (CuNi). In addition, this side-face 
electrode layer 18 may be formed with a silver system thick film or the 
silver system resin thickness film. 

[0059] Next, as shown in drawing 5 , the above-mentioned protective 
layer 20 is arranged so that the top face of the above-mentioned resistor 
layer 1 2 may be covered. Namely, if the arrangement location of this 
protective layer 20 is explained in more detail, it is formed in the direction 
of Y like the width of face of this insulating substrate 10, and it is further 
arranged in the direction of X so that a part of 2nd top-face electrode 
layer 16 of the Norikazu pair when formed in both ends may be covered. 
This protective layer 20 is formed with way lead silicate glass or resin 
(epoxy, a phenol, silicon, etc.). 

[0060] Next, the deposit 21 has the nickel-plating layer 22 and the solder 
deposit 24. Here, the nickel-plating layer 22 is arranged by the thickness 
of abbreviation homogeneity so that the edge of the above-mentioned 
protective layer 20 may be contacted by electroplating and the 
above-mentioned 2nd top-face electrode layer 1 6 and the side-face 
electrode layer 18 may be covered. This nickel-plating layer 22 is formed 
in nickel plating, and it is formed in order to prevent solder ****** of the 
internal electrode of the above-mentioned 2nd top-face electrode layer 
16 and side-face electrode layer 18 grade. In addition, as for this 
nickel-plating layer 22, coppering may be used besides nickel plating. 
[0061] The above-mentioned solder deposit 24 is arranged by the 
thickness of abbreviation homogeneity so that the top face of the 
above-mentioned deposit 22 may be covered using an electroplating 
method. This solder deposit 24 is formed with solder, and it is formed in 
order to perform soldering to the wiring substrate of the 
above-mentioned chip fixed resistor A1 good. In addition, as for this 
solder deposit 24, tin may be used in addition to solder. 
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[0062] In addition, although the 2nd top-face electrode layer 16 is formed 
on the occasion of manufacture of the chip fixed resistor A1 after forming 
the 1 st top-face electrode layer 1 4, formation of this 2nd top-face 
electrode layer 1 6 is performed before formation of a protective layer 20. 
Moreover, the side-face electrode layer 1 8 is formed after formation of a 
protective layer 20. In this case, the side-face electrode layer 18 is 
formed using film methods, such as vacuum evaporationo and 
sputtering. 

[0063] Here, the busy condition of the chip fixed resistor B1 of the 2nd 
example is explained. The chip fixed resistor B1 is made to fix to a wiring 
substrate using solder. At this time, the solder deposit 24 of the chip 
fixed resistor B1 is welded to the solder for immobilization, and forms a 
fillet (illustration abbreviation). Then, a protective layer 20 may carry out 
contraction expansion with the heat in the case of soldering rarely, and 
may deform. Here, when it has deformed with the heat at the time of a 
protective layer 20 being soldering, a clearance is formed between a 
protective layer 20 and the nickel-plating layer 22. Then, solder may 
infiltrate into this clearance. If solder infiltrates into the aforementioned 
clearance, it will flow down to the top face of the 2nd top-face electrode 
layer 16. Here, since solder and the 2nd top-face electrode layer 16 do 
not have compatibility, the 2nd top-face electrode layer 16 does not start 
solder ****. That is, the solder which reached on the 2nd top-face 
electrode layer 16 piles up on that occasion, without spreading on the 
2nd top-face electrode layer 16 more than it, and is solidified soon. 
[0064] Since the 2nd top-face electrode layer 1 6 formed in the boundary 
location bottom of a protective layer 20 and a deposit 22 with the silver 
system thick film of low-temperature baking which has a glass 
component is arranged according to the chip fixed resistor B1 of the 2nd 
example A clearance is formed in the boundary location of a protective 
layer 20 and a deposit 22 at the time of soldering, and even if it is the 
case where solder permeates from this clearance, it can prevent that the 
1st top-face electrode layer 14 gets wet in direct solder. Moreover, the 
exfoliation of a protective layer 1 20 and the exfoliation of the 
nickel-plating layer 122 by solder **** of this 1st top-face electrode layer 
14 accelerating can be prevented. 

[0065] Moreover, since it has 1 0 - 20% (weight ratio) of glass component 
since the above-mentioned 2nd top-face electrode layer 1 6 is the silver 
system thick film of low-temperature baking, and it does not contain most 
palladium, it has the property of being hard to get wet in solder. 
Therefore, when solder **** of the 2nd top-face electrode layer 16 
accelerates, exfoliation of protective layer 20 grade does not occur. 
[0066] Moreover, since the above-mentioned 1st top-face electrode layer 
14 is formed with the silver palladium system thick film which contains 
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palladium 10 to 30%, it can suppress diffusion of the silver to the resistor 
layer 20, and can suppress expansion of the change in resistance and 
the change in resistance by temperature by silver being spread, and 
degradation of electrical characteristics, such as the overload 
characteristic. 

[0067] Moreover, in case thickness of the whole top-face electrode layer 
can be thickened and a protective layer 20 is printed and formed by 
making a top-face electrode layer two-layer [ of the 1st top-face electrode 
layer 14 and the 2nd top-face electrode layer 16 ], it can prevent that the 
paste for protective layers flags and spreads on a top-face electrode 
layer. 

[0068] Moreover, since the 2nd top-face electrode layer 1 6 is after 
formation of the 1 st top-face electrode layer 1 4, it is calcinated before 
formation of a protective layer 20 and the side-face electrode layer 1 8 is 
further formed using film methods, such as vacuum evaporationo and 
sputtering, a protective layer 20 can be formed with resin system thick 
films, such as an epoxy resin. Namely, since it becomes unnecessary to 
calcinate a protective layer 20 by forming by resin, the change in 
resistance by baking of the side-face electrode layer 18 and a protective 
layer 20 can be reduced, consequently few chip fixed resistors of 
resistance tolerance can be manufactured with the sufficient yield. 
Furthermore, since the glass member containing lead is not used for a 
protective layer 20, an environment can be considered. Furthermore, 
since a baking process can be skipped in formation of the side-face 
electrode layer 18 and a protective layer 20, a manufacturing cost can be 
reduced. 

[0069] Moreover, the above-mentioned 2nd top-face electrode layer 1 6 is 
formed with the silver system thick film of low-temperature baking, and 
since the side-face electrode layer 18 is formed with the thin film, it 
becomes possible [ raising the adhesion of the 2nd top-face electrode 
layer 16 and the side-face electrode layer 18 ]. That is, rather than the 
silver system of elevated-temperature (800-900 degrees C) baking, or a 
silver palladium system thick film, since the side-face electrode layer of a 
thin film has the silver system of low-temperature (500-700 degrees C) 
baking, or good adhesion with a silver palladium system thick film, it can 
make high adhesion of the 2nd top-face electrode layer 1 6 and the 
side-face electrode layer 18. That is, while the silver system of 
elevated-temperature baking or a silver palladium system thick film is 
precise on a baking front face, surface area is large since the silver 
system of low-temperature baking or a silver palladium system thick film 
has the porous front face although there is little surface area, and a 
touch area with a thin film is large, since the direction of versatility [ 
internal stress / of a thin film ] works, adhesion becomes good. 
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[0070] Next, the application of the chip fixed resistor of the 1st example 
of the above is explained. Although chip fixed resistor B-2 shown in 
drawing 7 (a) is the same configuration as the above-mentioned chip 
fixed resistor B1 , the arrangement fields of the 2nd top-face electrode 
layer 16 differ. That is, in chip fixed-resistor B-2, the 2nd top-face 
electrode layer 16 is formed only in the boundary location bottom of a 
protective layer 20 and a deposit 22, and, in the 2nd top-face electrode 
layer 16, the side-face electrode layer 18 does not touch. Thereby, the 
laminating of the side-face electrode layer 1 8 is carried out to the top 
face of the 1 st top-face electrode layer 1 4. 

[0071] Moreover, although the chip fixed resistor B3 shown in drawing 7 
(b) is the same configuration as above-mentioned chip fixed resistor B-2, 
while the edge of the outside of the 2nd top-face electrode layer 16 is in 
contact with the side-face electrode layer 1 8, it differs in that the edge 
inside the 2nd top-face electrode layer 1 6 touches the resistor layer 1 2. 
[0072] Moreover, although chip fixed resistor B4 shown in drawing 7 (c) 
is the same configuration as the above-mentioned chip fixed resistor B1 , 
the edge inside the 2nd top-face electrode layer 16, i.e., the edge by the 
side of the resistor layer 1 2, has not reached the location where it has 
been ridden on the resistor layer 1 2 by the 1 st top-face electrode layer 
14. 

[0073] Thus, also in above-mentioned chip fixed resistor B-2 - B4, the 
same effectiveness as the above-mentioned chip fixed resistor B1 can 
be acquired. Since the 2nd top-face electrode layer 16 is especially 
arranged in the boundary location bottom of a protective layer 20 and a 
deposit 22, a clearance is formed in the boundary location of a protective 
layer 20 and a deposit 22 at the time of soldering, and even if it is the 
case where solder permeates from this clearance, it can prevent that the 
1st top-face electrode layer 14 gets wet in direct solder. Moreover, in 
chip fixed-resistor B-2 and B3, since the side-face electrode layer 18 has 
not carried out a laminating to the 2nd top-face electrode layer 16, the 
height of the edge of the direction of X in a chip fixed resistor can be 
made low. 

[0074] In addition, in the above-mentioned explanation, although 
explained as that in which the side-face electrode layer 1 8 is formed, the 
chip resistor of a configuration of having omitted the configuration of the 
side-face electrode layer 18 is also considered. In that case, a deposit 21 
is not formed in the side face of a chip resistor, but carries out a 
laminating to top-face a part of [ at least ] bottoms of the 2nd top-face 
electrode layer 16, and is formed in the condition of touching a protective 
layer 20. That is, a deposit 21 will be formed in some [ at least ] upper 
part locations of the 1 st top-face electrode layer 1 4. It can be said that 
only the part which exists above the insulating substrate 10 in a deposit 
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21 is formed so to speak in a chip resistor A1 - A4, B1 - B4. Naturally 
also in this case, the 2nd top-face electrode layer 16 will be formed in the 
boundary location bottom of a protective layer 20 and a deposit 21 . 
[0075] 

[Effect of the Invention] According to the chip resistor based on this 
invention, since the above-mentioned 2nd top-face electrode layer is 
prepared, a clearance is formed in the boundary location of a protective 
layer and a deposit at the time of soldering, and even if it is the case 
where solder permeates from this clearance, it can prevent that the 1st 
top-face electrode layer gets wet in direct solder. Furthermore, the 
exfoliation of a protective layer and the exfoliation of a deposit by solder 
**** of this 1st top-face electrode layer accelerating can be prevented. 
[0076] Moreover, it sets especially to the connecting location of the 
above-mentioned 1 st top-face electrode layer and a resistive layer. 
When the 1 st top-face electrode layer is carrying out the laminating to 
the top face of a resistive layer By piling up the 1st top-face electrode 
layer on a resistive layer, it is the end face (that is,) of a protective layer. 
When distance from the location in which the 2nd top-face electrode 
layer is formed to the exposure location (end face by the side of the 
resistive layer of the 1 st top-face electrode layer) of a resistive layer can 
be lengthened and the 2nd top-face electrode layer is formed, this 2nd 
top-face electrode layer can be prevented from contacting a resistive 
layer. Moreover, long resistive layer effective length can be taken, 
securing the effective length of a required top-face electrode layer, and 
the overlap length of a top-face electrode layer and a resistive layer. 
[0077] Moreover, when the above-mentioned 2nd top-face electrode 
layer is especially prepared in fields other than the field with which a 
resistive layer and the 1 st top-face electrode layer lap in the plane view 
of a chip resistor, the 2nd top-face electrode layer can be prevented from 
contacting a resistive layer. 

[0078] Moreover, especially, it is the covering field whose 
above-mentioned 2nd top-face electrode layer is a predetermined field in 
the above-mentioned 1 st top-face electrode layer, and in the plane view 
of a chip resistor, when all the covering fields that are fields other than 
the field which laps with this resistive layer are covered, while making it 
the 2nd top-face electrode layer not contact a resistive layer, solder **** 
of the 1st top-face electrode layer can be prevented enough. 
[0079] Moreover, when the above-mentioned 2nd top-face electrode 
layer has covered all fields including the location of the boundary 
location bottom of this deposit in the above-mentioned 1st top-face 
electrode layer, and a protective layer especially, solder **** of the 1st 
top-face electrode layer can be prevented enough. 
[0080] Moreover, especially, when the above-mentioned 1st top-face 
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electrode layer is a silver palladium system thick film, or when the 
above-mentioned silver palladium system thick film is a silver palladium 
system thick film which contains palladium 10 to 30% by the weight ratio, 
diffusion of the silver to a resistive layer can be suppressed and 
expansion of the change in resistance and the change in resistance by 
temperature by silver being spread and degradation of electrical 
characteristics, such as the overload characteristic, can be suppressed. 
[0081] Moreover, since the 2nd top-face electrode layer is formed with 
the material which cannot be easily damp in solder when the 
above-mentioned 2nd top-face electrode layer cannot get wet easily in 
solder and is especially formed with the good material of plating 
attachment nature, a clearance is formed in the boundary location of a 
protective layer and a deposit at the time of soldering, and even if it is the 
case where solder permeates from this clearance, it can prevent that the 
1st top-face electrode layer gets wet in direct solder. Furthermore, the 
exfoliation of a protective layer and the exfoliation of a deposit by solder 
**** of this 1st top-face electrode layer accelerating can be prevented. 
Moreover, since the 2nd top-face electrode layer is formed with the good 
material of plating attachment nature, it becomes possible [ making 
adhesion with a deposit high ]. 

[0082] Moreover, especially, when the above-mentioned 2nd top-face 
electrode layer is a silver system thick film, plating attachment nature can 
be made high, and since it is not the thick film of a silver palladium 
system, it is hard to get wet in solder, and exfoliation of a protective layer 
etc. can be prevented. 

[0083] Moreover, especially, when the palladium content in the 
above-mentioned 2nd top-face electrode layer is 1% or less in a weight 
ratio, since there are few palladium contents, the 2nd top-face electrode 
layer cannot get wet easily in solder, and can prevent exfoliation of a 
protective layer etc. 

[0084] Moreover, when the above-mentioned 2nd top-face electrode 
layer is especially formed with the material whose burning temperature is 
500 degrees C - 700 degrees C, since it is low-temperature baking, the 
2nd top-face electrode layer will contain a glass component, cannot get 
wet easily in solder, and can prevent exfoliation of a protective layer etc. 
[0085] Moreover, since a side-face electrode layer is not calcinated even 
when the above-mentioned side-face electrode layer is formed 
especially, without performing a baking process, and forming a side-face 
electrode layer after the protection stratification in manufacture of a chip 
resistor, resin can be used for a protective layer. Moreover, after that, 
when adjusting the resistance of a resistive layer after the 2nd top-face 
electrode stratification, since neither a protective layer nor a side-face 
electrode layer is calcinated, a resistance value change can be 
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prevented. 

[0086] Moreover, especially, when the above-mentioned side-face 
electrode layer is a thin film, the adhesion of the 2nd top-face electrode 
layer formed with the silver system thick film of low-temperature baking 
and this side-face electrode layer can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing the chip fixed resistor based 
on the 1st example of this invention. 

[Drawing 21 It is the top view showing notionally arrangement of the 
important section in the chip fixed resistor based on the 1st example of 
this invention. 

[Drawing 31 It is an explanatory view for explaining the effectiveness of a 
chip fixed resistor based on the 1st example of this invention. 
[Drawing 41 It is the sectional view showing the application of the 1st 
example. 

[Drawing 51 It is the sectional view showing the chip fixed resistor based 
on the 2nd example of this invention. 

[Drawing 61 It is the top view showing notionally arrangement of the 
important section in the chip fixed resistor based on the 2nd example of 
this invention. 

rD rawing 71 It is the sectional view showing the application of the 2nd 
example. 

[Drawing 81 It is the sectional view showing the conventional chip fixed 
resistor. 

[Drawing 91 It is a sectional view for explaining the trouble of the 
conventional chip fixed resistor. 
[Description of Notations] 

A1 , A2, A3, A4, B1 , B-2, B3, B4 Chip fixed resistor 

10 Insulating Substrate 

1 2 Resistor Layer 

14 1st Top-Face Electrode Layer 

16 2nd Top-Face Electrode Layer 

1 8 Side-Face Electrode Layer 

20 Protective Layer 

21 Deposit 

22 Nickel-Plating Layer 
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24 Solder Deposit 

■ - - ■ - — ^ 
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(4^ihM«LT7 ^l/7h (Bbi^m) Sr^-f 6. 
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masmLxym-thzttfbh. zzx\ uw§2o 

tts ffiHl 2 0t-7 lr)V* -y 1 2 2 k colSJtcHRrSI** 
ffM£ft4. 1"4k, ^)Mc(i^iMfAir4>^ 
tt#*S. ii/Uiti, ff^RRISItfjlA-tSi:, H2± 

2±.mmmMi etit, %mmmLx\^cDx\ m 
u wtiHW-4. 

[ o o 3 9 ] » i msaatiLSA 1 nufi 

(2\ ftRl 20k*-y*l22k Wtg-ftligcOTfl^ 



•*= i i 4 k ffisiiwi i 2 cosaffiattsv > 



2±M 



1 6mmztix^&cDT. \±A.mm 



mwmm 20^^-7^122^ <nmmimzwmm 

i> . m 1 JbffilMi* 1 4 £ k 

ltt4£k#T#4. !im 1 ±ffiHSS 1 4 10(± 

^?i*i#»r 4.ik£j:4 ftm 2 0 mm*?- -y 

yiV* -y Jfl 2 2 ?)§«§rffiil;-f 4 ; k 4 . 

[0040] 4 ^ , mmm 1 2 #is 1 i«ns 1 4 

«fc 0 Tl £ fit 1 > IC)X\ ^1 ±ffi€® 

si 1 4 awa^i 1 2 c/ji- mzmm ix^&zkizz 

9 . IS 2 ±ffllEffil 1 6 1 2 k ffl&Z-ti Z 

k&< lElSt 4 Z k #r £ 4 . 9 , 31 1 ±ffi«fifil 

1 4 1 2<0±CSfc* Z klzX 0, ftRl 1 

2 0 coSffl (o4 0 . ® 2 ±ffi€«Jf 1 6 #J&jgS ft* 

as) ^aassfMii 2commum miimwmmi 

4 cOjgtaftS 1 2 Htf) jgffi ) 4 -C^EEK a ( 0 1 #B8 ) 

&ji< ti> i k a*c* - m 2 ±mmmm 1 6 irffM L£ 

Rfc. !im2±ffi«ffiil 1 6 tfjgKttl 1 2 Kg« L3: 
^J;dkrf4.rk#T"#4. o4 9, 8S2±fflHffill 
6 ttfc^JWRTifc 6 CI k , ffiKftl 1 2 k $Mt"4 

k , &m&mz o jast*! 1 2 wjws k n a ra 

II#£>i>w:\ l?2±ffl'i«JIl 6ii=5r&^<ffiln:*JB 

1 2bW&lKc^X o fcthnffftt l^cDX'fol . 
[004 1 ] 4fc, g(U .Iffi'tffiJf 1 4 k&ttftll 2 

^SSKiaUfcfe^T . 35 l ±ffitfl« 1 4 tfjgfitflcJI 1 

2 (0±M£fflM I X U4 i k fc J; 0 , ft*) J a 

lis i k s.oso, ±iumffii(±, mj $ 

mz&mmmn tz^ru - y & ±Bs«ai t« ws$ 
?M(i. mxwM 1 2 i mmmm 1 4 o±bhs 



1±EI 



1 4 ^'Jgffifrii 1 2 V>±mtz9M IX ^ 



EI3 (b) IZtjkt&ofc, *-K-9v7" 

S6^S:^< flXS CI k * { ^Tigk =5rl> . 
[004 2 ] £tz. ±ia®2±fflHSSl 1 6*4 % ffiffiM 
^WffiifiWffit'ASCk*^^ 1 0~2 0% (SJIJt) 

ix\^h. x^x. w,2±mmmmib<7)\±A,t?mtijfi 
tmth zuzx'o, \mm 2 0 mmmtm^th z 

k#W. 

[ 0 0 4 3 ] ifc, ±ism 1 ±mmmm 1 4 v 

1 0-3 0%^-n>^N°7^A^JfM;J; 0 

tzt tfX » , Ig^Mt 6 £ k fc i I) , ffiiS^t 

[0044 ] ±ffi^ffil^miJiffiB®iil 4 k 
SS2JiffiiBffill e<D2mtthZ.b\ l zi, 0, ±ffl«ffl 

i£*?)jiJi£J¥< -r i> i k ifix-% . mm 2 ozm\ 

[0 04 5] IS 2 ±fflflMSll 6 *<W 1 ±ffiHS 

1 1 4 mmkxh -> x msm 2 0 <nmM 

iis s <b t > urais 1 8 ^m^&iA'^A- 7 ? ij y^- 

* ffl ffM$ ilt V \h cox. ftm 2 0 

x^fdf >-ffiflg^c0fflBt^i?^t:T®j3!c-r 4 i k 

t%b-h. fflSM2 0t:mmtiZXJBlSL-t&Z.b?m 

2 0 commzxmummtmmt^ z t tfx-% . -e 
cos*. ffietfiit^Mo^v^ vrm^Kis^^ 
4 0 <t < s?^r & z k j^'x'^ 1. o sfet, «iii2otc 

*-f S d k S . § fefcUi. llffl*ffi« 1 8 RUU 

mm 2 0 cD&mz&^xffif&mz'-g< z t s<o 
x\ mm^ x h ?rffi«t 4 - k * s t# 4 . 

[0 04 6] ttz, ±ia^2±ffi«ffil 1 6(4, iSMt 

mm-mmizxmfcztix^x. ta. mmmmm 



18ii. »JltJ;0ffM$ixTV^4W. ^2±ffi€ 



a 1 6 k iismsi 1 8 k co^ttt&s^ ^ k afsrifi 

k ^4 . o4 0 , ?f flS^fflllffiltffiltt, ( 8 0 o~ 

9 0 o*c ) m8.cow&xim^7 w^mifrnx 0 i> , 

k iJffi'lSl 1 8 k ^^*tt^^ < 4 . o4 0 , S 
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mt com nmm&±z t m&ft&js-fiim 
[ o o 4 7 ] mz . ±mm i mmn* -v rm^.&m^ 

o«,f7 TEOgSKS A 2 (C43V rc (4. B.m M 2 0 

^7^i22t coi%m.w.cDr\mzc>) 2 tmvM 

mi 6&mft>tLX^X. fS2±i?n€SJil 6(4. ilffi 

msii sk^Mi-c^-r. w,2±mmm 
1 6 (4. n 1 irnvmm 1 4 mmfam 1 2 tut o ±p 
mmztxwm^x^zv). ztiizky, msw&M 
18(4. mi±mmmmiA(Dm^zmmLx^. 

[ 0 0 4 8 ] it*: . 04 ( b ) TS^jgfiltff 
A3I1 ±12^ -v rHJEfiffiS A 2 k RSOflUSTifc 6 

*\ m2±ffimffii 1 6 ^/-MMrjSigi5^fflijffliiffiif 1 8 

[0049] ttz. 04 ( c ) (Z7,^-7- -v 7@B0£fit& 

A4J4, ue-t- -v rsfewaf a i tmkrmftxkh 

tfs M2±ffinmmi6CDftMcDfmffl. fits* 

1 1 2 t!ic7»te , m i ±Em®i 1 4 j&tffifitfwi 1 2 

[0050] <1<?)4 0 ±!2f- -y 7lIjQ6iji38A 2~ 

A4l:fc^T t . ±f2f- -/ T-gjaginSSA 1 k ftttoft 
H£#4 Z. k ^'T"# £ . #fc: . ftgJR 2 0 k ;>( >y * Jl 2 

2 k ^^fifif)Tiiwc . & 2 mw&m 1 6 #e&$ 
*it ^ * cdx\ j -xLtimm izimis 2 0 1 * * * 2 

2 k c7)tf^fiS^|«* ; ffM . A(4yt*f 

a Lfc#&-c*> t . 1 t:mmmm 1 4 aw* 

•yTTOffifiSSA 2 . A 3 (Cfcvvt(4. llffi^SJf 1 8 
#H 2 Hill 1 6 (,zWM IX \r -y m 

[0051] mz%2mt>mni- yrm^&umz^ 
x mmimm ix mwt &. zco%2 rnimn* -v th 

•Ctt, » 1 ±ffimHl 1 4 k ffitfitfMI 1 2 ^fiNSMtaifc: 

fcv , m 1 ±bp«si 1 4 tft&tmM 1 2 co±ffitm 

jb tx u&wet lt . m 1 ±ffi«®l 1 4 *«*J1 

1 2 cDTSifcflWf LTV^I) ^**S=flr & . 
[ 0 0 5 2 ] 4-f , ^-v7«ffiK5ffB 1 toV^TIM 
■Tl»k. ^--y7«ifiK§» (f77'K) Bl(±, 0 

5 ^-tck a fesaM ] 0 k , 1 2 k , us 

1 ±ffi€ffi® 1 4 k . » 2 J:ffi«ffil 16k. (iffi€tl 
Jil 8k. «ISJi2 Ok. X 7^12 1 k. Sr^LTV^ 
& . ^ v^ffll 2 .1(4. - y y-)l* * JB 2 2 k . \±AJ£ 

[00 53] Z.ZX\ \-Ml- B 1 C'JV ^ 

r s 4> ten l < attBB-r i» k . immmu ion, m 



^9b%n&<n7)v^zxmfc%titzimwxfoh. 

[0054 ] JJ2ffitS:*ll 2{4. H5t^J:dt, 

Wfifii*! 1 2(4. ±IEf-'yrH®ffiffi»B 1 k tT« 
««Stt 2r ffl o «fig«^--C* I. . 
[005 5] ±R» 1 ±ffl«tSJl 1 4 (4. 0 5 X 

1 4 k J&ttttfl 1 2 k (4. mm 1 ±H«ffi® 1 4 <o-s 

^nasifi;^ 1 2 cormizmn^h x o mmnx ^ 

h . o4 0 . H 1 ±ffl«ffiil 1 4 kffiSi*! 1 2<08^E 

fig(cjy v re , ®6i#ci i 2 am i ±ffl«s® i 4 o± 

ffitaJfLT^S. d^mi±ffimffiill4(4. /^y 

0-30% (fifijt) -ir^t. M^?a^8oo 

[00 5 6] ±tz. ±^2±mVMmi 6(4. 051= 
*t"4 o (c . ±1235 1 ±ffim®l 1 4 (7)±ffi-C'$> -5 X . 

mmmm 1 2 1 mm l^v MaawciSft § tix v ^ 

^i], icom2±fflm©ll 6(4. Ifei^Ml 0 

^¥*itfi. oio, x3ri*d (05#^) fctj, »i± 

2\mm&co$miztxmt>ti, w,2imnMMi e 
comA^m 1 2(u.wgi5(4. stiiftH 1 2^(4. mix 

[6] (06#tfS) t;(J^ mi±ffi*S«14^)^«cS*a 

txt$M 1 ±mmms 1 4*»6ii»ffl*wc»j£S;h. 

TV^S. =5:tJ. ;f)S2±ffiliIl 6(4, *y*M2 
1 kffilSJl 1 2<0«#fl[|I<0Tffllfc»2±ii«SWl 6 

t. *y*m2i t$mmi2com-m.toTmx\ *» 

o. »i±ffi«SJii 40±(|iJfi©:(4. IIH2±ffi€ 

[0057] ^com2±ffl€ffill 6(4. 

0 . 5 0 0-70 O^fiUS^BaUSHti OB 
*3*lTV^S. O^O. i<0352±ffl«Sll 6(4, ffi 
S'M)^0«g^J¥i|T-* I) i k , 10-20%(fii 
Jt) ^/^X^^LTfcO. 4fc» ^5^ASJJ 
k ^ k'-&# L T v £ k £> . li^KJiWiV vRrtt 

[ 0 0 5 s ] ttz. iM\nmw&m 1 8(4, 05^-r 

4 o('. ±f2lfei?**«l 0c7)^^|6] (X^ifij) COM® 

iz-mmztix&y , ±ffi&t/iijffisy i 'JSffiSrijsa v r 

4 4 a KI& 3 ^ «(CffM§ tlT ^S.I 1 
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8(4. iiwxa'v 9 \> y mcomw&m^xi\m 

j££fc.TVv^ (NiCr) *HP]:- -y ^ (C 

und mw&mms-kiz x f )&a.ztixv&. % 

4 9/fMLTt4^o 

[ 0 0 5 9 ] <fct . ±IEffi^Jl 2 0 (4. El 5 K^f 4 a 

fc. ±ie®fit*Ji l 2<r)±ffi&imtl 4 o fcffiKSfi 
ffKSMB-fSk. Y2ftofctt % i£Ki*2tiU ovist 

4d(=KI££;fiT^4. :»8ii2 0ll oa^Bfett 
#7XX(4SJIi (xjjttfS^ 7i7-ik i/'Jnyf) 
£4 0ffM£tr~CO4„ 

[0060] m-Z . .X 7 *Jf 2 1 (4. -- *T)V* v ^fl 
2 2k. (4/Cft* '7*124 k£#LTU4 0 dd?, 
- > y ^r/M .„ df J§ 2 2 (4 . 'igm^ -y * K 4 0 JiffifSHJI 

2 0 U .LfiliS 2 JiMltSJi I 6 

k . HiSWi 1 8 k imtti 4 '3 £B&%-tf>l8gT 
Ef£$ilT^4<. ^-•yjr/kX y*/^ 2(4. -7^ 
;M >y * fcTTBfiR $ ftt ti 0 . ±f E*f5 2 ±ffimSif 1 6 

at^fflnBWW 1 8 ^^|A]g[5t£^cy)ti/C7"iii^^ix^ Rfeit 

5 2 2(4. --y^M •y^WhtkiPM •y^'fflV^ft 

[006 1 ] ±12f4/Cft.X -y Jg 2 4 (4 . •■/ 4f ffi 

£JflWC_hlB.* -y *M 2 2C0±M£»f 4 4 0 
— ORJfTKRS JlT^4 . .r^te/Cft;* «y 3f« 2 4 

A 1 OiJIHHR^tt^WttSr Aff fcfi 1 o 

,T<D(4A,ftX-y d f;i2 4(4. (4/Uf 

m^zmtm v ^ *i 4 t & 4 . 

[00623 3*. f- 7 rii^tass a i oks^ib t 

T (4 . m 1 _hffi€ffiS 1 4 £ TIM L ft flc fc£ 2 ±fflmS 
J| 1 6 £ffM-t 4 C <7)£ 2 ±tUlSl 1 6 
(4. ftOT2 0<O$J£TfflKff&-3. 4ft. {RfiHESffl 
8(4. «lll2 0^®jSat®JSSii6. II 

ires* 1 8(4. mmm-AJ^ 9 v > ymnmmmz 

fflVvC/TM£tU>, 

[ 0 0 6 3 3 £ - T. m 2 -v TSlsaftfiESB 

(4. tt^tffl^TISSlrSWtSSS-tirS. f- 
■y Tll]£ffiK#!f B 1 &M/U- << v 4f JB 2 4 (4. 
(4yCftkilJl#L'C 7^yb £JM,f 4. 

~t4k. ffiISJl2 0(4. WtcJi^i+tJtiOIBK^ftfcJ: 0 

JR»5I ixmzt 4 z t 4 . ftiS® 2 0 

(4. ^Sii 2 0 t - -y ^A'^ «y ^JH 2 2 t ^PaKcPtra^' 

Bfuztiz. -tit. z\mmz\±Astzm%\'th^m 



mfibh. (4/v^-(4. mzcom 1 . ^2± 

BUSH 6«±ffl^TijTiTt"4„ iiT, ii^kJB 
2±BimS®l 6t(4. ^ttSr^LTV^VW. ^ 
2±M€ffill6(4. (4^iiIii^Si§3:V\ fiflrfc 
t>, ^2±Bm«ll 6±^t^(4^'(4, -etUjLh 

% 2 mwm 1 6 ±icj&&<4 i t * < ^<o*fcj»B 

[00643 »2HJft0l<Of"y7li5afttffc»B 1 lz£tl 

(4. «i 2ot^-y*jf22t <mms.ff)Ta^s 
#7mft*ttm&m.com%mmi,zxBfcztitz 
m2mmmmi 6mmztix^z><nx\ (4^7 t i#(t 
etfimi 2ot^>y*i22^ com^immmm 

fc . ^ l ±ffi«®« l 4 c k 

±-r s ; fc 4 . 4 Jt . mm 1 ±ffim®ii 1 4 0(4 
A«Mti*^jnji^4 i t 4 h<mm 1 2 0 mm*?- 

■v "riVA y 2 2 <rMW&W±th i k 4 . 
[0 06 5 3 Sfcfc, ±IBH2±fflm®l 1 6(4. ffi'fflM 
^^0lMJ*)i-C$) 4 i b tPh . 10~20%( S*Jt ) 
W#7Xj&^£^TLTi>D. 4fc, ^°7> ; ^A^(4h^ 
k"#* IX ^3rv^ . J^«ffcillWtvv|$ttSW 
IX v ■> 4 . 4^T.^2 ±ffim®il 1 6 ^7)(4^7 t i^Ii^* ^ 

»r 4 c: t fc: 4 0 . «as 2 0 ma&m&toazi-t i 

[00 6 6 3 ±iaHl±ffi«ffill 4(4. ^7^' 
1 0~3 0%^1-4^yN°^^A^Jfli(c4 0 
ffM§fL'CV^4W. St)i#:a2 0^cOlBcOj£i!t$rfpx 
4 Z t ifiX" % . Wffi&t 4 ; k (c 4 4 . JStftfiSMfc 

swwtt^k^jrpi 4 c: t trc* 4 . 

[ 0 0 6 7 3 4ft. ±Smffi®£JFl 1 ±ffi«®l 14k 
W.2lMWm\ 602Jlk1-4;k(34D. ±®«ffi 

l^#:OjlJ¥^g<-r4ik3& s T'#. ffiS*2 0fEPSiJ 
[00683 4ft. £ 2±.W9&m 1 6#H 1 ±ffi«ffi 

1 1 4mmkx%^ximm2 o<vBmzm&% 

^0Wi^ffl^TffM$tiTV^4W. «»J12 0* 

x,-k* ^i8ii§^)ffliii*j?i»t3T m-r 4 ^ k ars 

4 . "t^i-^y . ffiHl 2 0 ^!SflgtTffM-r4 ; kT'M 

2 0 ommz 4 4 jgfitffi^-fk^ffiM-r 4 <r k . ^ 

4 0 4 < SJ&t 4 i k 4 . £ 2 0 (c 

S'D v Sr^WLft^7Xi^g|5«&ffiffl L^rV^T. mmizR 

m-izt 4 o § <M3t4. iifflms* 1 saw 

US 2 0 0®j£fc*iivt8BjOai**< <! k 40 
"C. x h ^ffi«^4 i k 4 . 
[00693 4ft. ±ieig2±fflmffiii 1 6 (4. ffi&ffi 



(9) ^2003-68502 (P2003-68502A) 



m 1 6 i:Wffimffii i s t emmizMfri z t v^m 
t%&, it y ). mmmmmmma. (soo- 
9 o o -c ) mj&.c?)m%x.ttwu > : ^AmwMx o i> . 

( 5 0 0-7 0 0°C) ffijK«0fflifiX»HI^5 A 

^Kiko^wja^k*^, » 2 immmrn i 6 
mt<r)tmmmv±z^i t te awig^rtauBfltfii 

* tfxtf fooft < i k *» & $*tt# J: < & ft Wife ft . 

[ o o 7 o ] »c s ±Msm i nis^f - msassas 

^Jfcffl^e^Tl^tft. 17 (a) CStf7^ 

j&xh htKm2 hmwm 1 6 <?«i&fi$#fi& ft . 

OiO. f-»/7E|^tiBBB2tfcVVCfcL f£t«Ji2 0 
k ^ -x *1 2 2 k <9J*#tf jt<7)Tfflfctf>*£ 2 ±MW& 

ttSl l 8 k (ftgtt L'C v v i. Jitu: i 0 . HffitS 
11 8 e IS 1 ! .lfii'.i;»JH ] 4 oxiMlzWM LX ^ft . 
[ 0 0 7 1 ] i . LI 7 ( b ) (Ojct-f mSffifitiS 

B3ii hm- -v naaftfiisgB 2 k i^a^ffifirc&ft 

#\ ®2±ffimfiil 1 6««^r»l«®f 1 8 
k^LT^ftkkte !f5 2 IfflS&M I b^liM 
SflHSfitfWi 1 2 «gtt LT V ^ft j&tfU&S . 
[0072]**:. 07(c) tin t-1- -y THjgj&fiBS 

B4I4, ±Ef--y7«affi#|B 1 fcR«<7)lfj&T--&ft 
#\ S?2±ffi«®Il 6c7)|*]lic?)SSL oiO. ffitS* 

1 1 2 wmmt. m 1 ±ffims^ 1 4 1 2 

[00733 ZCOX 0 e ±lfif- 7 r@£ffifil§sB 2~ 
B 4 1 WC i . ±I£f" >y TH5gjfi#i$? B 1 k |5]«c7)#> 
i k ft . Wfc . ftiSS 2 0 k * -y 2 

2 1 c7)ttwfi^Tttijtc . m 2 ±wmm 1 6 

*ut v^ftc7)t\ Ji^iwtis estiii 20^^12 

2 k^ii^es^i^wffM^ixT, auHa*»feti^ 

tt^ t?ItL ft ^ k Sr RS±"f ft d k y/T" § ft . £ fc . * 
>ym^ffiStlsB2. B3tiJV^Ii. iiWHa 1 8 

SSKSfciJW ft X*|tdWJBSwi«§ ^ffi< -tS i k # 
T# ft . 

[0 0 743 4*J. JiiecOiJfyltfc^Tti, fflffitEffil 

I 8A*RftfeitTv^t«fc L'CraLst**. Hill 

I I 8 WflllSSr^W y 7°ffl;tLSsi#;c 4>n 
ft. *0>*£K1±. ^7^2 1 (4, -1- -v TWM%5<?)\M 

mi>zlimf^tii\ B 2 ±ffilB*6JB 1 6«il«yj«5:< 
k *>-»<7)±0«H«Jl LT , ftVS® 2 0k STT Soffit 



fM^iift . "9 . * -/ ^Jf 2 1 tt, » 1 ±Mmffil 
1 4 <7)^& < k t-S^j^rffiSCStt t>ti& c k tc^ 

ft. VVbfcf, f-<x7'ffifilSAl~A4, Bl~B4fctJ 
UT. ^ -v*M2 1 tC^ftftl6^*^l 0<0jJErfc#aE 

-rftS5^^*%M$ixftkv^|> 0 iw*&fc3l«s 
H2±ffi€ffill6(4, «H12 0kx<>y= J f«2 10« 
•ftftScoTfifl tilt ^ixft i k £44 „ 
[00753 

2 ±Hl|ai**Stt t>tiX V ^ ft UXrtfttW 1 

b» £fimi k ^ -y ^rit k ^jgiwaatfiwa^js^n 

±ffim^if jWMW^^f fc«h.4 - k £B&ih-f ft C k # 

T-# ft . § fee ttm 1 ±fflmffiSc7){4^^^pli^* i '^D3 

-fft z k £ i ftffiiiJi«i»^ v *mcoMM*ffi±i- 

hzttfx-^h. 

[007 6 3 *^ iJESS 1 ±ffi€^lk^fiil 

lt v ^ ft s m 1 ±ffl€®s * mm<7>±. 

Icfifeft^ktCckO. maicoffiffi (o*0. ^2±ffi 

mmmmztihm.) frhmmnm&m. (»i 
±iBmffi® ^ffifitifiJ^Jraffl ) ^ wSEJii & * < t ft i 

msa^ffifiuifcScit t^^ i 3 t-t ft i k ft . 

Z^WLhZbtPVZh. 

[00773 tti.MlZ. ±IHIg2±ffimiil* i s f-y 
Tiaiji§s^¥ffim£fc v . ffital k $ 1 ±B*®1 k 
* { fi^ ft ««J20l^«fc:S 6 tiT v ^ ft *& t U s S 

2mmmmtfmwaizmm.L%^£ a £tft^k^'t' 

[00783 *^. ±fEm2±fflmffil*\ ±IE 
ff 1 ±fflmSl£fe^ftHlTyt^jiT'^ft^^f$) 
if. ^yrffiK^TfflffitfeV^, ISffifiUlkfi^ 

ftM«^y'^««T-$) iwrnmrnzxim ix v^* 
stHcii ±ffi«sl<o{i^^fil^^^t-HH»±■^■ 

ftCk//-C^ft„ 

[ 0 0 7 9 3 ttz, m e ±ian2±M«ffiJi^\ ±ie 

% 1 ±ffiHSSJBti3ft4Bu?< «y^lk^aS<7)*i^fiS 
OTiJOttE^ £ trtl#£ %9 1 T V ^ ft *^fctt . 
m 1 ±fflmffiSw^4^/ > i^ii^^+^Kik-rft i k^T'# 

[ 0 0 8 0 3 ifc. Wfc. iJE» 1 iffl*®!*^ 
*\ yC5v^A*S*JtTl 0-3 0%-i-^-rft^^ 
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[0081] ttz, ±iem2±HmsiS*\ fcM. 
fc, r& i ±ffim®;io{;^^i;Mu®^i> <r t izx 

6. m2i:.iS®iil(i;*')'5#tt(tttOJ;l^W; 

[0082] ttz. \-.m®2_mm%Mti\ §s^ 

[0083] ±KfiI2±iI5^Satfe{tS 
rtJVV&tsttW&XftX* 1 %J2lTT#>&*&£t«s 
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Montague, Mark 

Subject: (DOH) RIO/RIP (26922-002-PCT) - scan in PCT communication for MM to report by e-mail 

Start Date: Friday, August 1 1 , 2006 

Due Date: Friday, August 1 1 , 2006 

Status: Not Started 

Percent Complete: 0% 

Total Work: 0 hours 

Actual Work: 0 hours 

Owner: Montague, Mark 



